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representing a mosaic picture, the sub-pictures of which are miniature versions of the video stream of other programs in that transport 
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with the program number from which the sub-picture is derived. The user selects a desired program by merely ' "pointing and clicking" its 
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(57) Abstract 

MPEG2- based transmission systems transmit a large number of digital television programs in a single physical channel. Disclosed 
herein is a "Channel Navigation System" which allows a user to get an overview of die digital programs provided, and to easily select a 
desired program. The method of the invention includes the transmission (in a separate program of a transport stream) of a video stream 
representing a mosaic picture, the sub-pictures of which are rniniature versions of the video stream of other programs in that transport 
stream. The method further includes the transmission of information which links the position of each sub-picture within the mosaic picture 
with the program number from which the sub-picture is derived. The user selects a desired program by merely 'Minting and clicking" its 
miniature version in the mosaic picture. 



BNGOOCOk «MJO_062B794A2JL> 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


All 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


NE 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burkina Faso 


HI) 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


PT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyrgystan 


RU 


Russian Federation 


CF 


Central African Republic 


KP 


Democratic People's Republic 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


CI 


Cdte d'lvoire 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


LI 


Liechtenstein 


SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TD 


Chad 


CS 


Czechoslovakia 


LU 


Luxembourg 


TG 


Togo 


CZ 


Czech Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United States of America 


FI 


Finland 


ML 


Mali 


uz 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 



GA Gabon 



BNRDOC«>:<WO OG20794A2 1 > 



WO 95/28794 W W PCI7IB95/00255 

1 

Arrangement and method for transmitting and receiving video signals. 



FIELD OF THE INVENTION 

The invention relates to a transmitter and method for transmitting video 
signals. The invention also relates to a receiver and a method for receiving video signals. 

5 BACKGROUND OF THE INVENTION 

It is known that mosaic pictures comprising a plurality of sub-pictures are 
transmitted in cable networks. Each sub-picture renders a miniature version of an available 
television program. The mosaic picture allows a user to obtain an overview of all receivable 
television programs. However, in order to select a desired television program, the user must 
10 know the relevant channel number or associated program number, and enter said number via 
a remote control device. 



OBJECT AND SUMMARY OF THE INVENTION 

It is, inter alia, an object of the invention to improve the known 
15 arrangement and, in particular, to provide a transmitter for transmitting video signals that 
assists the user in easily selecting a desired program from the large number of available 
programs. 

According to a first aspect of the invention, this object is achieved by a 
television transmitter for transmitting a plurality of video signals via a common channel, each 

20 video signal having a program number, the transmitter being adapted to generate a mosaic 
video signal comprising a plurality of sub-pictures, each sub-picture representing one of said 
plurality of video signals, generate data linking the position of each sub-picture on a display 
screen with the program number of the associated video signal, and transmit said mosaic 
video signal and linking data through said common channel. 

25 A corresponding television receiver for receiving and displaying the 

signals from said transmitter comprises a display screen, a pointing device, means for 
decoding the program number of a video signal represented by the position of the sub-picture 
being displayed and pointed at by the display device, and adapted to select said video signal 
for display. 
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The invention thus allows a user to select a desired program by simply 
"pointing and clicking" the corresponding sub-picture on the mosaic screen. 

Further aspects of the invention relate more specifically to transmission 
and reception of digital video signals. A known method of transmitting digital video signals 
5 is disclosed in "ISO/IEC CD 13818-1: Information technology - Generic coding of moving 
pictures and associated audio information - Part 1: Systems", 1993-12-01, also known as the 
MPEG2 systems standard. The known method comprises the steps of encoding said video 
signals into respective elementary bitstreams, and multiplexing said elementary bitstreams 
into a transport stream. The known MPEG2 transmission system is a packet-based multiplex 

10 system. Each transport packet belongs to one elementary stream of video, audio or data. One 
or more elementary streams make up a program. An MPEG2 transport stream comprising a 
plurality of programs is transmitted through a single physical channel. 

According to a second aspect of the invention, a television transmitter for 
transmitting a plurality of digital video signals, each signal being transform coded into a 

IS respective elementary bitstream, comprises means for composing a mosaic picture comprising 
a sub-picture, each sub-picture representing one of said plurality of video signals, means for 
encoding said mosaic picture as a further elementary bitstream, means for transmitting said 
further elementary bitstream, and means for transmitting data linking the position of each 
sub-picture within the mosaic picture with the associated video signal. 

20 The sub-pictures within the mosaic picture are not necessarily real-time 

miniature versions of the associated video program. In an attractive embodiment of the 
invention, at least one of the sub-pictures is characteristic of the television program conveyed 
by the associated video signal. It is thereby achieved that a user can clearly recognize a 
program on the mosaic picture, even if the "real" program is temporarily interrupted by e.g. 

25 a TV commercial. The corresponding television receiver comprises means for deriving the 
selected sub-picture from the mosaic signal and means for simultaneously displaying the 
selected sub-picture and the associated video signal for a predetermined period of time after 
selecting said video signal. This prevents confusion as to whether or not a program is indeed 
the selected program if, at the time of selection, a commercial is transmitted. 

30 In a further embodiment, the sub-pictures are characteristic of respective 

programs scheduled for later transmission, and the linking data includes scheduling data for 
programming the receiver to automatically display or record said scheduled programs. A 
television receiver can now easily be programmed to automatically display or record a 
desired program by "pointing and clicking" the associated sub-picture on the mosaic screen. 
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Usually, an elementary MPEG video bitstream includes autonomously 
encoded and predictively encoded pictures comprising transform-coded blocks having 
DC-coefficients. In an embodiment of the transmitter, the means for composing the mosaic 
picture comprises means for selecting the DC coefficients of autonomously encoded pictures 
5 to constitute said sub-picture. The mosaic picture can thus be derived from the encoded video 
signals by using a simple MPEG decoder. The mosaic picture is both spatially and 
temporally reduced and requires only a low bitrate for transmission. 

It is to be noted that European Patent Application EP-A 0 598 576 
proposes a television signal transmission and reception system with multi-screen display for 
10 tuning operations. However, EP-A 0 598 576 was published after the priority date of this 
patent application. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs- 1-4 show embodiments of a transmitter according to the invention. 

15 - Fi 8-5 shows a flowchart illustrating the operaiion of a decoder shown in 

Fi gi 3. 

Figs.6-7 show embodiments of a television receiver according to the 

invention. 

Fig. 8 shows a flowchart fflustrating the operation of the television 
20 receivers shown in Figs.6-7. 



DESCRIPTION OF EMBODIMENTS 

Fig.l shows a first embodiment of a transmitter according to the 
invention. The transmitter may be located at the head-end of a cable network. The 

25 transmitter receives a plurality of video signals by respective satellite, terrestrial or cable 
receivers (not shown). In the Figure, only three video signals VI, V2, and V3 are shown. 
They are applied to MPEG2 video encoders 2, 3 and 4, respectively. Said encoders are 
adapted to encode and compress the respective video encoders according to "ISO/ffiC CD 
13818-2: Information technology - Generic coding of moving pictures and associated audio 

30 information - Part 2: Video", 1993-12-01, also referred to as the MPEG2 video coding 
standard. Their output signals are elementary bitstreams El, E2 and E3, respectively. The 
video signals are further applied to a composing circuit 1 which comprises, for each video 
signal, a horizontal and vertical subsampler 10, 11 and 12. Each subsampler generates a 
small-size sub-picture of the respective video picture. The sub-pictures are stored in 
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respective sections of a picture memory 13 under control of a control circuit 14 such that 4*4 
or 5*5 sub-pictures occupy a television screen. Control circuit 14 is further adapted to read- 
out the picture memory 13 so as to obtain a mosaic video signal Vm. Said signal Vm is 
applied to a further MPEG2 encoder 5 for encoding into a further elementary bitstream Em. 
5 In the embodiment shown, the elementary bitstreams VI, V2, V3 and Vm are multiplexed by 
a multiplexer 6 into a transport stream TS. However, the elementary stream Vm may also be 
transmitted as a separate transport stream. Control circuit 14 is further adapted to generate 
linking data L and to add said linking data to transport stream TS. 

Fig.2 shows a second embodiment of the transmitter. This embodiment 
differs from the first in that the video signals V1..V3 are now locally generated by a 
respective source (not shown). In addition, each source generates an auxiliary picture, for 
example a still picture, which is characteristic of the program. As an example, video signal 
VI conveys the Oprah Winfrey show, whereas auxiliary signal Via is a still picture showing 
Oprah Winfrey. This embodiment is advantageous in that the mosaic screen at the receiver 
end clearly indicates that the Oprah Winfrey show is being broadcast, even if the program is 
temporarily interrupted by a TV commercial. 

Fig. 3 shows a third embodiment of the transmitter. In this embodiment, 
the video signals to be transmitted are assumed to be already available as respective MPEG 
elementary streams E1..E3. They are read from a received transport stream TS1 by a 
demultiplexer 7 and directly applied to multiplexer 6. They are further applied to composing 
circuit 1 which now comprises means 16, 17, 18 for decoding the elementary streams and 
generating the respective sub-picture. Said means may take the form of MPEG decoders in 
accordance with the MPEG2 video standard. However, "simple" MPEG decoders may be 
used instead, as will now be explained. 

As is generally known in the field of video encoding, each elementary 
stream E1..E3 includes autonomously encoded pictures (I-pictures) and predictively encoded 
pictures (P and B-pictures). The encoded pictures comprise blocks of coefficients, 
representing spectral components of the video signal. The DC coefficient of autonomously 
encoded blocks represents the average pixel value of an 8*8 pixel block. This applies in 
particular to all blocks of the I-pictures. The operation of "simple" MPEG decoders 16..18 
will now be elucidated with reference to a flowchart shown in Fig.5. In a first step 30, the 
decoder discards all data until a picture start code is encountered. Data defining a picture is 
now being received. In a step 31, the picture coding type accommodated in the picture 
header is decoded. In a step 32, it is ascertained whether said picture coding type indicates 
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that an I-picture is being received. If that is not the case, the decoder returns to step 30 to 
await the next picture start code. If the picture is an I-picture, the decoder successively 
awaits the reception of a slice header (step 33) and the reception of a macroblock (step 34). 

In a step 35, the decoder decodes and outputs the DC coefficient of a 
5 block within the current macroblock. In a step 36, the subsequent coefficients of a block up 
to the detection of an end-of-block code are discarded. In a step 37, it is ascertained whether 
all blocks of a macroblock have been processed. As long as that is not the case, the decoder 
returns to step 35. In a step 38, it is ascertained whether all macroblocks of a slice have been 
processed. As long as that is not the case, the decoder returns to step 34. Finally, it is 

10 ascertained in a step 39 whether all slices of the picture have been processed. As long as that 
is not the case, the decoder returns to step 33. If all slices have been processed, the decoder 
returns to step 30 in order to search the next I-picture in the bitstream. 

The decoder thus extracts the DC coefficients of I-pictures from the input 
bitstream. Said coefficients are subjected to inverse quantization and then stored in memory 

IS 14 (see Fig. 3). Each DC coefficient represents the average luminance or chrominance value 
of an 8*8 pixel block and constitutes one pixel of a sub-picture. Decoders 16.. 18 are simple 
because motion compensation circuitry is redundant, and because variable-length decoders 
merely need to decode a restricted set of variable-length codewords. Moreover, as the sub- 
pictures are both spatially and temporally reduced, the transmission of the mosaic signal Em 

20 requires a very low bitrate. 

Fig .4 shows a fourth embodiment of the transmitter. This embodiment 
differs from the third in that the received transport stream TS1 includes, for each elementary 
signal E1..E3, a low-bitrate auxiliary elementary stream Ela..E3a conveying a low-quality 
version of the associated elementary stream. More particularly, each auxiliary elementary 

25 stream may comprise the DC coefficients of I-pictures only, obtained in a manner as already 
explained with reference to Fig.S. In that case, the auxiliary streams Ela..E3a are both 
spatially and temporally reduced versions of the associated main signal. The low-bitrate 
stream may also convey a still picture which is characteristic of the progr^ • . 

A method of accommodating the linking data in the transport stream from 

30 the transmitter will now be given. As disclosed in the MPEG2 systems standard, transport 
packets are labelled with a packet identifier (PID), which identifies the elementary stream the 
packet belongs to. One or more elementary streams make up a program having a program 
number. A typical program may contain three elementary streams: audio, video and data. 
The joining of several elementary streams into a program is performed by generating an 
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entry in a program association table which is transmitted in transport packets having a 
predetermined PID. The program association table contains, for each program, its program 
number and the PID of transport packets carrying a program map table. The program map 
table includes a list of the elementary streams making up the program, and their respective 
5 PIDs. The program map table may further contain other information about each elementary 
stream. Said information is transmitted in the form of so-called descriptors. 

In an embodiment of the invention, the mosaic picture is transmitted as a 
program comprising the elementary stream Em and, if desired, an audio elementary stream 
as well. The associated linking data is transmitted by using a descriptor in the program table 
10 as mentioned above. The descriptor is designated mosaicj>icture_descriptor. An example of 
relevant syntax in the program map table is shown in the following Table I: 

mosaic_picture_descriptor 



descriptor_tag 


8 


uimsbf 


descriptorjength 


8 


uimsbf 


horizontal_partitioning 


4 


uimsbf 


vertical partitioning 


4 


uimsbf 


for {i = 0;i<n;i++){ 






program_number 


16 


uimsbf 



} 
} 

Table I 

Herein, the parameters descriptorjag and descriptorjength specify the type and length, 
respectively, of the descriptor. The parameters horizontal_partitioning and 
verticalj>artitioning indicate how many sub-pictures are accommodated in the mosaic 
15 picture. The for-clause in the syntax indicates which program number is assigned to each 
sub-picture, the sub-pictures being ordered, for example, from left to right and from top to 
bottom. 

Fig.6 shows a first embodiment of a television receiver according to the 
invention. The receiver comprises a demultiplexer 40, an MPEG audio decoder 41, a 

20 loudspeaker 42, an MPEG video decoder 43, a display screen 44, a microprocessor 45 and a 
remote control device 46. The demultiplexer 40 receives one or more MPEG2 transport 
streams TS, each comprising a plurality of digital television programs. In a manner known 
per se, the microprocessor 45 applies to said demultiplexer packet identifiers PID identifying 
the elementary audio stream A and the elementary video stream V of a desired program, as 

25 well as the PID of the packets comprising linking data L. The selected audio stream A is 
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decoded by MPEG audio decoder 41 and reproduced by loudspeaker 41. The selected video 
stream V is decoded by MPEG video decoder 43 and reproduced on display screen 44. The 
linking data L is applied to microprocessor 45. 

The operation of the television receiver will now be elucidated with 
5 reference to a flowchart shown in Fig. 8. In a step 50, the microprocessor receives from the 
remote control unit a request to display the mosaic picture. In a step 51, it is checked 
whether such a mosaic picture is present in the transport stream TS. This check comprises 
the reception of the program map table and the analysis of whether or not a 
mosaic jicture_descriptor is accommodated therein. The receiver thus automatically 

10 ascertains whether or not a mosaic picture is transmitted in the transport stream. If a mosaic 
picture is not available, the program executes a subprogram 52 to allow the user to select a 
desired television program in a conventional manner. 

If a mosaic picture is found to be available, a step 53 is performed in 
which the processor applies the PID of the mosaic elementary video stream to the 

IS demultiplexer. At this stage, the receiver displays the mosaic picture. In a step 54, the 
microprocessor derives the number of sub-pictures from the parameters 
horizontal_partitioning and verticaI_partitioning in the program map table (see Table I). 

Using cursor keys on his remote control device, the user may now move a 
cursor on the display screen and select one of the sub-pictures displayed thereon. In a step 

20 55, the microprocessor reads the cursor coordinates, and scans the program map table (see 
Table I) for the associated program number. In a step 56, the PIDs of the elementary audio 
and video streams associated with said program number are applied to the demultiplexer. The 
selected television program is now being received. The microprocessor program returns to 
step 50 so as to await a new request for displaying the mosaic picture. 

25 Fig. 7 shows a second embodiment of a television receiver according to 

the invention. The receiver differs from the first embodiment in that it comprises a further 
MPEG video decoder 47 and a video switch 48. The further decoder receives the elementary 
stream Em representing the mosaic signal. The decoder also receives from microprocessor 45 
the coordinates X,Y of the sub-picture which has been pointed at by the user. While the first 

30 decoder 43 decodes and displays the selected program, the further decoder 47 receives the 
mosaic stream Em. The further decoder determines for each macroblock in the elementary 
stream Em whether it belongs to the sub-picture having the coordinates X, Y. If that is the 
case, the macroblock is decoded and the pixels obtained are applied to video switch 48. The 
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sub-picture being characteristic of the selected program is thus cut out and displayed as a 
picture-in-picture. 

This embodiment is particularly advantageous when the mosaic signal 
conveys a picture which is characteristic of the associated program. For example, if the 

5 Oprah Winfrey show is being broadcast, the associated (still) sub-picture on the mosaic 

screen may show a photograph of Oprah Winfrey. At any time, the user can deduce from the 
mosaic picture that the show is being broadcast, even if the show is temporarily interrupted 
for TV commercials. By cutting out the (still) sub-picture and displaying it for some period 
of time, confusion is avoided as to whether or not the displayed program (commercial) is 

10 indeed the selected program (the Oprah Winfrey show). 

In summary, the background of this invention is the introduction of digital 
television by which a large number of programs is broadcast in a single physical channel. As 
it is difficult for the viewer to get an overview of the services provided, different kinds of 
"Electronic Program Guides" or "Channel Navigation Systems" are envisaged for the future. 

15 The invention relates to a very simple system of this type. The method according to the 
invention is MPEG2-based and includes the transmission (in a separate program of a 
transport stream) of a video stream representing a mosaic picture, the sub-pictures of which 
are miniature versions of the video stream of other programs in that transport stream. The 
method further includes the transmission of information which links the position of each sub- 

20 picture within the mosaic picture with the program number from which the sub-picture is 

derived. The mosaic picture and the linking information are then used for a simple navigation 
system. 

In general terms, the navigation system functions as follows. The user is 
watching a certain program and wishes to watch something else. He then switches to the 

25 mosaic program, which can be told from the other programs e.g. by the presence of the 
mosaic_picture_descriptor in its program definition. After locating in the mosaic picture the 
program he wishes to watch, the user sends a command to the channel navigation system 
informing it of the location of the corresponding sub-picture in the mosaic picture. This can 
be done e.g. by 'pointing and clicking'. The channel navigation system then translates that 

30 position into a program number using e.g. the information provided in the 

mosaic_picture_description. Finally, the channel navigation system sends a request to the 
demultiplexer to select that program. 
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Claims 



1 # A television transmitter for transmitting a plurality of video signals via a 

common channel, each video signal having a program number, the transmitter being adapted 
to: 

generate a mosaic video signal comprising a plurality of sub-pictures, each sub- 
5 picture representing one of said plurality of video signals; 

generate data linking the position of each sub-picture on a display screen with 
the program number of the associated video signal, and 

transmit said mosaic video signal and linking data through said common 

channel. 

10 2. A television transmitter for transmitting a plurality of digital video 

signals, each signal being transform-coded into a respective elementary bitstream, the 
transmitter comprising: 

means for composing a mosaic picture comprising a plurality of sub-pictures, 
each sub-picture representing one of said plurality of video signals; 
15 means for encoding said mosaic picture as a further elementary bitstream; 

means for transmitting said further elementary bitstream, and 
means for transmitting data linking the position of each sub-picture within the 
mosaic picture with the associated video signal. 

3 # a transmitter as claimed in claim 1 or 2, in which at least one of the sub- 

20 pictures is characteristic of the television program conveyed by the associated video signal. 
4, a transmitter as claimed in claim 1 or 2, wherein the sub-pictures are 

characteristic for respective programs scheduled for later transmission, and the linking data 
includes scheduling data for programming the receiver to automatically display or record said 
scheduled programs. 

25 5. A transmitter as claimed in claim 2, wherein said linking data is 

transmitted by using an MPEG2 descriptor. 

6. A transmitter as claimed in claim 2, wherein an elementary bitstream 

includes autonomously encoded and predictively encoded pictures comprising transform- 
coded blocks having DC-coefficients, and wherein the means for composing the mosaic 
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picture comprises means for selecting the DC coefficients of autonomously encoded pictures 
to constitute said sub-picture. 

7. A television receiver for receiving and displaying signals from a 
transmitter as claimed in claim 1, comprising a display screen, a pointing device, means for 

5 decoding the program number of a video signal represented by the position of the sub-picture 
being displayed and pointed at by the pointing device, and adapted to select said video signal 
for display. 

8. A television receiver for receiving digital video signals being transform- 
coded into elementary bitstreams, a plurality of elementary bitstreams being multiplexed into 

10 a transport stream, one of said bitstreams representing a mosaic picture comprising a 
plurality of sub-pictures, the receiver comprising: 

means for receiving and decoding an elementary bitstream for display on a 
display screen; 

means for receiving and decoding data linking the position of each sub-picture 
15 of the, mosaic picture with the associated video signal; 

user-controlled pointing means for selecting a sub-picture from a displayed 
mosaic picture, and 

control means adapted to identify the video signal linked with the selected sub- 
picture, and to cause the receiving and decoding means to receive and decode the elementary 

20 bitstream representing said video signal. 

9 - A receiver as claimed in claim 7 or 8, further comprising means for 

deriving the selected sub-picture from the mosaic signal and means for simultaneously 
displaying the selected sub-picture and the associated video signal for a predetermined period 
of time after selecting said video signal. 

25 10 - A receiver as claimed in claim 8, wherein said linking data is received in 

the form of an MPEG2 descriptor, and wherein the control means are adapted to detect the 
reception of said descriptor and to receive and display, in response to said detection, the 
elementary bitstream representing the mosaic video signal. 

11* A method of transmitting a plurality of video signals via a common 

30 channel, each video signal having a program number, the method comprising the steps of: 

generating a mosaic video signal comprising a plurality of sub-pictures, each 
sub-picture representing one of said plurality of video signals; 

generating linking data defining the position of each sub-picture on a display 
screen and the program number of the corresponding video signal, and 
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transmitting said mosaic video signal and linking data through said common 

channel. 

12. A method of transmitting a plurality of digital video signals, each signal 

being transform-coded into a respective elementary bitstream, the method comprising the 
5 steps of: 

composing a mosaic picture comprising a sub-picture for each a plurality of 
video signals; 

encoding said mosaic picture as a further elementary bitstream; 
transmitting said further elementary bitstream, and 
10 transmitting data linking each sub-picture within the mosaic picture with the 

associated video signal. 

13. , A method of receiving and displaying signals from a transmitter as 

claimed in claim 1, comprising the steps of decoding the program number of a video signal 
represented by the position of the sub-picture being displayed and pointed at by a pointing 
15 device, and selecting said video signal for display. 

14. A television signal including a plurality of video signals, each signal 
having a program number, a mosaic video signal comprising a plurality of sub-pictures, each 
sub-picture representing one of said plurality of video signals, and linking data defining the 
position of each sub-picture on a display screen and the program number of the 

20 corresponding video signal. 

15. An MPEG2 television signal including a plurality of digital video signals, 
each signal being transform-coded into a respective elementary bitstream, a further 
elementary bitstream representing a mosaic picture comprising a plurality of sub-pictures, 
each sub-picture representing one of said plurality of video signals, and linking data for 

25 linking each sub-picture within the mosaic picture with the associated video signal. 

16. A signal as claimed in claim 16, wherein said linking data is transmitted 
by using an MPEG2 descriptor. 

17. A signal as claimed in claim IS or 16, wherein the respective elementary 
bitstreams include autonomously encoded and predictively encoded pictures comprising 

30 transform coded blocks having DC-coefficients, and wherein the further elementary bitstream 
comprises the DC coefficients of said autonomously encoded pictures. 



BNBOOCfficxWO Q62S7MA2JL> 



WO 95/28794 



PCT/IB95/00255 



1/5 



V1 



E1 



V2 



E2 



V3 



4. 



10 



E3 



TS 

► 



Vm 



1^. 



Em 



13 



7 3^ 



X 



14 



FIG.1 



V1 
Via 

V2 
V2a 

V3 
V3a 



11 



10 



E1 



E2 



E3 



TS 
— 



Vm 



Em 



13 



7 — ?" 



14 



FIG.2 



BNGOOCID:«MID 062S704A2 I > 



WO 95/28794 



PCT/IB9S/00255 



2/5 



TS1 



E1 






i ► 


E2 


■ ► 


E3 




— ► 




^18 , 


^17 , 





r ~ 



r 



14 



7" 



15 



Em 



TS2 



FIG.3 



TS1 



E1 



E2 



E3 



E2a 



E3a 



E1a 



r 



14 



7" 



15 



Em 



TS2 



FIG.4 



BHBOOC Cfc <awr»_g6aS7P4AaJL> 



WO 95/28794 



PCT7IB95/00255 




• WO 95/28794 



PCT/IB9S/00255 



4/5 



40 



TS 




FIG.6 



TS 



40 



Em 



PID 



41 



43 



47 



X.Y 



— C 



44 



45 



<JO> 

^7 



FIG.7 



BNBDOCBfc 4MD__06207MA2JL> 



WO 95/28794 PCT7EB95/00255 

5/5 



50 



O 51 



5; o 



53 



\ 



54 n 

55 \ 
56ni 



FIG.8 



BMRmciD: <MD_^S2S794A2_L> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
CQ/BTJURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHTBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




OLOR OR BLACK AND WHITE PHOTOGRAPHS 



